Ligand binding to Fc gamma R induces c-myc-dependent apoptosis in IL-2-stimulated NK cells.
The role of signals transduced via Fc gamma RIIIA in the modulation of the proliferative potential of NK cells has been investigated. Fc gamma R stimulation does not induce NK cell proliferation, and inhibits that induced by IL-2, but not by IL-12, as measured by [3H]TdR incorporation, without affecting entrance or progression through cell cycle. The inhibitory effect depends, at least in part, on induced apoptosis of the cells, detected by both light and electron microscopy examination. Fc gamma R stimulation induces apoptosis only in NK cells that have been previously activated by IL-2: this occurs within 3 h from receptor stimulation and is independent from de novo receptor-induced RNA or protein synthesis, but requires receptor-induced activation of protein tyrosine kinases and extracellular Ca2+ influx. IL-2 induces accumulation of c-myc mRNA in NK cells, and treatment of the cells with c-myc antisense oligodeoxyribonucleotides during the IL-2 stimulation phase inhibits the susceptibility to Fc gamma RIIIA-induced cell death, indicating that the induction of sustained levels of this proto-oncogene is necessary for the phenomenon. Thus, a two-step model is suggested for the Fc gamma R-induced apoptosis in IL-2 activated NK cells: the first step involves induced expression of c-myc, and possibly other permissive factors, upon IL-2 prestimulation; the second depends directly on the stimulation of the receptor, independently of additional gene induction. The evidence presented here suggests a mechanism of control of NK cell expansion at the latest stages of Ab-dependent immune responses.